Let M and N be finitely generated and graded modules over a standard positive graded commutative Noetherian ring R, with irrelevant ideal R + . Let H k R+ .M; N / n be the nth component of the graded generalized local cohomology module H k R+ .M; N /. In this paper we study the asymptotic behaviour of Ass R+ H k R+ .M; N / n as n −→ −∞ whenever k is the least integer j for which the ordinary local cohomology module H j R+ .N / is not finitely generated.
Introduction
There is a lot of current interest in the theory of graded local cohomology modules and in recent years there have appeared many papers concerned with this context and its developments. The main purpose of this paper is to establish an asymptotic behaviour of associated prime ideals of graded components of generalized local cohomology modules.
The concept of generalized local cohomology of R-modules M and N relative to an ideal I of a commutative Noetherian ring R was introduced by Herzog in [10] and studied by Suzuki in [21] (see also [2] ) as where i ∈ N 0 , and was studied in [1, 11, 14, 16, 22, 23] (here N 0 and N denote the set of non-negative and positive integers, respectively; Z will denote the set of all c 2007 Australian Mathematical Society 1446-8107/07 $A2:00 + 0:00 218 Kazem Khashyarmanesh and Ahmad Abbasi [2] integers). It is well known that the functor H i I .−; −/ : C.R/ × C.R/ −→ C.R/ is a two variable additive R-linear functor and for M = R, it is converted to H i I .−/, the ith ordinary local cohomology functor (where C.R/ denotes the category of all R-modules and R-homomorphisms).
Assume that R = n∈N0 R n is a positively graded Noetherian ring which is standard, in the sense R = R 0 [R 1 ], and set R + = n∈N R n , the irrelevant ideal of R. Let M = n∈Z M n and N = n∈Z N n be non-zero finitely generated graded Rmodules. It is well known that H i I .N / is equipped with a natural grading for all i ∈ N 0 (compare [8, Remarks 12.3.6] ). The associated primes of graded components of local cohomology modules were studied in a number of papers (compare [3] - [7] , [12, 13, 17, 18] ). Brodmann and Hellus, in [6] , showed that if k is an integer such that H [14] . He found that the grading of the generalized local cohomology modules with respect to the irrelevant ideal of R has some properties similar to the ordinary local cohomology modules. Let us now briefly recall some basic properties of graded generalized local cohomology modules (see [14] ). (ii) If there is a short exact sequence of graded modules and homogeneous homomorphisms
(by "homogeneous" here we mean 'homogeneous of degree zero') then there exists the following long exact sequence of graded modules and homogeneous homomorphisms
(iii) Let R = ⊕ n∈N0 R n be a second commutative Noetherian ring and let f : R −→ R be a homogeneous flat ring homomorphism. Let I be a homogeneous ideal of R. Then there exists a homogeneous isomorphism
• on N in which each term is an R + -torsion R-module for all i ∈ N 0 , we obtain the following homogeneous isomorphisms (see [16 
Moreover, by [14, Lemma 3.1], for all i ∈ N 0 , H i R+ .M; N / n is a finitely generated R 0 -module and only finitely many of H i R+ .M; N / n can be non-zero. Throughout the paper, let R = n∈N0 R n be a N 0 -graded standard commutative Noetherian ring. We will use the notation defined in this section throughout the paper.
Asymptotic behaviour of associated primes
Let N be a graded R-module and I be a homogeneous ideal of R. continuing in this way one can obtain the required homogeneous I -filter regular sequence a 1 ; : : : ; a n on N . In the following proposition we show that the above isomorphisms are homogeneous. Let R = n∈N0 R n be a second N 0 -graded commutative Noetherian ring. By 
, where x is an indeterminate. Then R 0 is a faithfully flat Noetherian local R 0 -algebra whose maximal ideal is Ñ 0 = Ñ 0 R 0 . Put R = R 0 ⊗ R0 R = n∈N0 R 0 ⊗ R0 R n . Then R is a positively standard graded ring, faithfully flat as an R-algebra where R + = R + R . For every finitely generated graded R-module 
